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$E_{tors}(Q)\simeq\{Zzl^{nZ}2Z\cross Z/nZ$ $(n(n==21,32,4)3, \cdots, 9,10,12)$
2
$Q(t)$ 11 (E.V.Flynn [6]) 13, 15, 17, 19, 21
(F.Lepr\’evost [10], [11]) 23 (O-. [16]) $t$ $Q$
$Q$
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2. Continued Fractions and Orders on Jacobians.
$k$ $C/k$
$1arrow k^{x}arrow k(C)^{\cross}arrow Div^{0}(C)arrow J(C)arrow 0$
$Div^{0}(C)$ $0$ $J(C)=Div^{0}(C)/\sim$ $0$ (
) $K$
l\rightarrow ( )\rightarrow Kx\rightarrow ( )\rightarrow ( \mbox{\boldmath $\lambda$}, )\rightarrow l
1 2
2 ( ) 2
” ” ( )
Abel ([2]) $C$ : $y^{2}=f(x)$
( $f$ $2g+2$ ) $\infty$ $\infty’$ $C$ 2
$\infty-\infty’$ $\overline{\infty-\infty^{J}}$







2.1. $k$ 2 $C$ : $y^{2}=f(x)$ $g$
$f$ $2g+1$ $C$ $\infty$
$P=(x, y)\in C$ $P’=(x, -y)$ $(P\neq P’)$ $C$
$P$ $k(C)=k(x, y)$ $P$ $\nu_{P}$ $P$





$h\equiv[h]$ $(mod t_{P}k[[t_{P}]])$ at $P$
2.2. $\{h_{n}\}_{n\geq 0}$ $h=h_{0}$ $P$
$h_{n}=[h_{n}]+ \frac{t_{P}}{h_{n+1}}$ $(n\geq 0)$
$h$
$h=[h_{0}]+ \frac{t_{P}}{[h_{1}]+\frac{t_{P}}{[h_{2}]+...+\frac{t_{P}}{[h_{n-1}]+\frac{t_{P}}{h_{n}}}}}$
$h_{n_{0}+\ell}/h_{n_{0}}$ $\ell>0$ $n_{0}$ $\geq 0$
$\{h_{n}\}$ $P$
$\overline{P-\infty}$




( $\{y_{1},$ $y_{2},$ $\cdots$ , $y_{\ell}\}$ $\{y_{n}\}$ 1 )
2.3. $\{h_{n}\}_{n\geq 0}$ $h=h_{0}$ $2P$




2.2 (N.H.Abel. [2]) $g’=[g/2]$ (Gauss ) $\overline{P-P}$‘
$y/t_{P}^{2g’+1}$ $2P$ $\{y_{n}\}$
$- \sum_{n=1}^{l}\nu_{P}(y_{n})$
( $\{y_{1},$ $y_{2},$ $\cdots,$ $y_{1}\}$ $\{y_{n}\}$ 1 )
2.4. $P$ $x$- $Q\in C$
$[h]_{P+Q}$ $:=t_{P}[ \frac{h}{t_{P}}]_{Q}+t_{Q}[\frac{h}{t_{Q}}]_{P}$
1
$h\equiv[h]_{P+Q}$ $(mod t_{P}k[[t_{P}]])$ at $P$
$h\equiv[h]_{P+Q}$ $(mod t_{Q}k[[t_{Q}]])$ at $Q$





$\psi_{n}$ $:=( \frac{t_{P}}{t_{Q}})^{\nu_{P}’)-\nu_{Q}\langle h)}$
$h$




2.3 $\overline{P-Q’}$ $y/t_{P}^{g’}t_{Q}^{g’}$ $P+Q$ $\{y_{n}\}$
$\ell-\sum_{n=1}^{1}(\nu_{P}(y_{n})+\nu_{Q}(y_{n}))$
$l$
( $\{y_{1},$ $y_{2},$ $\cdots,$ $y_{\ell}\}$ $\{y_{n}\}$ 1 )
2.5. . 2 Riemann-Roch
$C$ 2 $P$ $Q$ $\overline{P+Q-2\infty}=\overline{P-Q’}$
2.6. 3 2 J 3
2 J 3 (3
)
2.4 $k$ 2 $J(C)$ 2 $C/k$ : $y^{2}=f(x)$
3 $\overline{P-Q’}$ $k’=k(x(P))$
(I) $P=Q$ $f(x)=ct_{P}^{6}+A(t_{P})^{2}$
( $c\in k$ $A$ 3 $k$ - $A(O)=y(P)$)
(II) $P\neq Q$ $f(x)=ct_{P}^{3}t_{Q}^{3}+(A(t_{P})t_{Q}^{2}+B(t_{Q})t_{P}^{2})^{2}$
( $c\in k$ $A_{f}B$ 1 $k’-$ $A(O)=y(P),$ $B(O)=y(Q)$)
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2.7. 1. $k=Q$ $C$ : $y^{2}=1+4x+6x^{2}+4x^{3}(j(C)=1728)$ $P=(0,1)$ $P$
$t_{P}=x$ Laurent $y/t_{p}$ ( $C$ 1) $P$
$\{y_{n}\}$
$y_{0}= \frac{y}{x}=\frac{1}{x}+2+x+\cdots$ $[y_{0}]= \frac{1}{x}+2$
$y_{1}= \frac{x}{y_{0}-[y_{0}]}=\frac{x^{2}}{y-1-2x}=\frac{x^{2}(y+1+2x)}{y^{2}-(1+2x)^{2}}=\frac{y+1+2x}{2(1+2x)}$
$[y_{1}]= \frac{1+1+0}{2(1+0)}=1$
$y_{2}= \frac{y+1+2x}{x}$ $[y_{2}]= \frac{2}{x}+4$
$y_{3}= \frac{y+1+2x}{2(1+2x)}=y_{1}$
2.1 $\overline{P-\infty}$ $2-2\cross(0-1)=4$
2.8. 2. $k=Q$ $C$ : $y^{2}=1-4x^{2}+4x^{3}(cond(C)=11)$ $P=(0,1)$ $P$
$t_{P}=x$ Laurent $y/t_{P}$ ( $C$ 1) $2P$
$\{y_{n}\}$
$y_{1}y_{4}= \frac{y-1}{\frac 4x_{x}(-1+x)y-1}=$ $y_{5}^{2}y== \frac{-\frac{y-1+2x^{2}}{y-1^{2}x}}{4x(-1+x)}=y_{1}$
$y_{3}= \frac{y-1+2x^{2}}{4x(-1+x)}$
22 $\overline{P-P’}$ $1+2+1+1=5$
2.9. 3. $k=Q$ $C$ : $y^{2}=1+x(x-1)(x+1)$ $P=(0,1)$ $Q=(1,1)$
$y$ $P+Q$ $\{y_{n}\}$
$y_{1}= \frac{y+1}{1+x}$ $y_{2}= \frac{y+1+x-x^{2}}{3-x}$
$y_{3}=-9 \frac{y+1-2/3x+2/3x^{2}}{1-4x}$ $y_{4}= \frac{y+1-10x+10x^{2}}{9(19-25x)}$
$y_{12}$ $y_{1}$
12 2.3 $\overline{P-Q’}$
12 Mazur (1.1) $Q$-
12 $\overline{P-Q’}$
2.10. ffll4. $k=Q$ $C$ : $y^{2}=1-50x+1849x^{2}$ –30600 $x^{3}+146448x^{4}+912384x^{5\text{ }}$
$P=(0,1)$ 2.1 $\overline{P-\infty}$ $y/x^{2}$ $P$
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$\{y_{n}\}$
$y_{1}y_{3}== \frac{\frac{y+1-25x+612x^{2}}{-2_{y}2_{+1-17x+228}8096x(1-4x)}x^{2}}{1728-82944x+912384x^{2}}$ $y_{2}y_{4}== \frac{\frac{108(y+1-25x-444x^{2})}{16(y^{-1+21x+108x^{2}}+1-79x+828x^{2}}}{1-8x+16x^{2}}$
$y_{15}= \frac{y+1-25x+612x^{2}}{912384x^{2}}$ $y_{16}= \frac{4(y+1-25x+612x^{2})}{-x(1-4x)}=912384y_{1}$
$\{y_{n}\}$ 16 $\overline{P-\infty}$ $J(C)$ Q-
$\nu_{P}(y_{1})=\nu_{P}(y_{14})=-1$ , $\nu_{P}(y_{15})=-2$ , $\nu_{P}(y_{2})=\cdots=\nu_{P}(y_{13})=0$
$\overline{P-\infty}$ 15–2 $(-1-1-2)=23$ ( 0-. [16])
2.11. 5. $k=Q(t)$
$C/k$ : $y^{2}=(t(1+x)(1-x)^{2}+(4t-( \frac{4t}{3}+\frac{3}{4t})x)x^{2})^{2}+2x^{3}(1-x)^{3}$
$=(t(1-3x)(1+x)^{2}+(8t+( \frac{8t}{3}+\frac{3}{4t})x)x^{2})^{2}-x^{3}(1+x)^{3}$
$P_{0}=(0, t)$ $P_{1}=(1, \frac{8t}{3}-\frac{3}{4t})$ $P_{-1}=(-1, \frac{16t}{3}-\frac{3}{4t})$ 2.4
$\overline{\ovalbox{\tt\small REJECT}_{1}-P_{0^{\text{ }}}’}\overline{P_{-1}-P_{0}’}$ 3 $Q(t)$ - $\overline{P_{1}-P_{0}’}\neq\pm\overline{P_{-1}-P_{0}’}$
$J(C)(Q(t))$ 3-part rank 2 $0$
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